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(57)Abstract 

PROBLEM TO BE SOLVED: To provide a deterioration degree 
determination method and a device of a battery for a vehicle capable 
of determining the deterioration degree of the battery in use for the 
vehicle. 

SOLUTION: A pure resistance measuring means 23a-1 measures a 
pure resistance of the battery based on a terminal voltage and a 
discharge current of the battery loaded on the vehicle determined by 
periodical measurement, when the discharge current flows in a load 
loaded on the vehicle. A deterioration degree calculation 
determination means 23a-2 calculates and determines the 
deterioration degree of the battery based on the measured pure 
resistance and the pure resistances at the unused time and at the 
end of the service life corresponding to the charging state at the 
measuring time of the pure resistance stored beforehand in a pure 
resistance storage means 23b-1. 
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30 [0 0 4 81 rro^N-ryy y K:^jsi(4, Mii^-^ 

-So 

[0 0 4 9] /^jo, ^ — ^ v^iii^>U— ^ 5(i$ ^(c:. 121 

[0 0 5 0] *^ifef^figo^P]fflx< y^yj (D^^it&n-^ 

X y 1 3 toiftmrngg i v?^^^ u-^ <^ Lxatg-T'S 



75 

[ 0 0 5 1 ] ^7t. :^^mmm(OMmmy<y'r V (O'^it 
iM lo^mM^^i^^y:^-:^^^ {&sT. Ti/fj 

[0 0 5 2] -^LT. Btiie-^-r 2 3 Ji. CPU23 
a. RAM23b. 'BlXI^ R OM 2 3 c LT:|o . 
wiT^^-i^. CPU2 3a{Cfi, R AM 2 3 b ^t/R OM 
2 3c(^ft!l. mjf5I/F2 l;i^Sgg$tLT:fcJ9> 

[0 0 5 3] tfliSRAM2 3 bfi. ^-a^^"— ^ FBlSffl CO 
^ LT*3 ^ . mIteR OM 2 3c (^fi. C P U 2 3 a iC^ 

[0 0 5 4] /^:Jb\ ±37E L/ciSijfLir 1 5 :Rt>*ffl:i±-lr 

i^iSfwi^V^y >'^^tbT I/F 2 1 ^^LT. -v-fn 

V2 3C0C PU 2 3 a (^iStt^iZ^itL. «9 iZ^* tbfcS^ft 
fB^l/mEEfimmjfBR AM 2 3b co-r"— y T (tBig 

10 0 5 5] Kkk^. BtjtBROM2 3 c {Z.1^m^M:LU'M 
:/ni/^A(C$!ev>CPU2 3 ^ t^n 0 ^^^yy' }) 

[0 0 ^ 6 \ 1 3;6^t>c0^ffi^^itT^>Y >^ 

2 37&S«e«jL:7'D>S^^A;d5;;^i$'-h-r^<Jr, CPU2 3 

[0 0 5 7] :^'ry':fSl(DV]mm^tmAyfzif^h\i. 
JSfctC, CPU2 3afl. 5 60:^tUL/c/<:y 

T^y 1 ZCDWi^MM I ^SJE-tVI^ 1 7£0^ttiL>t^< .y 
7^ y 1 3 OiS^SffiV i: O A/D^2^1i:^>fti- LT I / 
F 2 1 Sr^LTtt^iZi^. St^^i^AyfcSlT'-^ (T^ftgf^O 
t<^Sr. m^^m^j^. RAM2 3 b(7)x-^^y T(C*& 

[0 0 5 8])KV^T. ;<7^:y^S 2^C*^V^TI|X^ft^^^fc 
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5o SlJ^Lfc^NVT^y cD*E«Si«-fiJfflLT>'<:y7^yo5fe^ 

it&^U^\^^\'&'r^fz}^. HUteR AM2 3 bCO^^^/^ 

r :y:/^tt/cx-^^y riEv^ti^ig^tt^^y (0^ 

[0 0 5 9] /^jo. *^ffl^Ofrp"D(^>'<:y7^ y (^«3fi}£^ 
Rnt. #^Bt<O^V>S*L/t>'<.y7^yc7)^SfetRaii, 

J: 5^c^tS^^#.^^L. RAM2 3 bc7)y<:y^r ryTT'^ 

tifc7='-^^y r*vMi>F®^tt^^y (ii):^it-r) (c 

^®t^SX%ic>tti^;i-5*^fflB#co^ffitn:R n <!r^^Nr 
[0 0 6 0] ^r->;/yS4(:i:fc{t6^^fl::«»til*iJ^*n,^ 

p^pt^jffiJgStRn <>:0|iSr. #^;i5jg< /j^oybSEffifeiR a 
ir^D^pCOSf^/^ryT^y (7)^}gfeiR n (Z)|lT'f^ LT*i6 
ycfitOW5>^^*i65r i:;ii^tTt>tt5o 'rtj:t>'h. (R 
-Rn) / (Ra-Rn) X 1 0 0%ti:^%^%t^n^fl 

[0 0 6 1 ] ^^:y7^y o^fflt^^. -r/^t^^. 

30 r<?:(Cj:oT. ®j^/.^f+®(c J: oT^'^ :y y c^^Mk^Sr 
[0 0 6 2] ±i7gLfc^J(^. ^^fk^^^ttl LW^ 

40 X^ 

[0 0 6 3] JSfcJc. y<^yy'V<D'^it!^i:m^ir:btil^{C 
[0 0 6 4] [^ItO^J] H^IC. 12Va:. 4 2V 

s/T^y cofflBE-ffl;«fL (v~i) f^^comUs msRv^m 

6(C7j^-rJ:5tc?i^o 
50 [0 0 6 5] V- I I#tsj^(il5{c^i-J:9ic. ink^v 
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?F^filr*Ji. [216 iCTj^i-J: V=aI=+bI4-c?i 

[0 0 6 6] ±a!L:rcJ:9/^:^®»S^i^^^^t'f ^A^^^ 
SEKiL/ctt. 1 [El cDiJc@{:: J: or. 0f^ffiSr®x.T^ 

{-^-r ^ V - 1 ^^(D^m 1 ^7Difi{i^ftii^M 1 b . mM-h^ 
^-r ^ V - I 2 (z>iaMft^s:M 2 2 oos:;^? 

ocD^Mft^^Mi ^ift{aft^^M2 toav^:^JWT5J' 

[0 0 6 7] -:fe^(7:)fiffl*jS^M 1 <om^^ nnmh^ 

tmn^^t. '7^mmK^'M^^^^{^mM\^x\^<. ^ 
t°->5'{ciiL. m:^(r>U'p\u^<>x^y^mtmx^i.xy^^< 

fciC). ifif^iftll^2cD^'g'. ti*o;^i5]^l^cv- I !Rf 

2 0(7)iafaft^^M 1 &U^M 2 e^ix^ :i t (Ct^ 
[0 0 6 81 JiifiLfcV- l4#tt(^2OC0iaM*II^M 
lS:t/M2r*$tt5ifi{Blft^^fflV^T. /-^ry^ycojsfi 
SfeiR^a'J^i-^:^^^. 1119 Tibial l^#flSUT. 

[0 0 6 91 ^9(c:;^-f J: ilSififaft^^ 

ffiSfet^5><^^(O^.^.T'(7)fiR poll Sr*D® L/h^^ 
RH-R po 1 1=AV1/I 1 

xh^o 

[0 0 7 0] mm^i. [219tC7i^i-i ±l2ific(aft^ 
^m)i C 2 t>hi5:UibB±<oj^. B * -ccottEE^T A v 2 
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IS 

^*a6^o V2Sr.^i:Br<Offl;gfcI 2XmU\^fzm 

it. ^t&mR\^m.^m^m<'t(D{&<omi^^x^^^ 
mi&m.fi&^(o^<Dm/^.x<omR p o 1 2 ^mw\^ti^f$. 

R + R p o 1 2 = A V 2/ I 2 

[0 0 7 11 ±fB 2 .-S ASU^B <?5#^ffifei<^fiIO|| A R 

AR = R + Rpo 1 1- {R4-Rpo 1 2) =Rpo 1 
10 1 - R p o 1 2 

rttli. 1 ^Hl<^^^:SIf»(o^3eJ£fetR^^^^kL7tv^r <!r7!j^^ 

mh^^x^^o 

[0 0 7 21 /^*5. ^MlT*^$iX-5iafiaft^±(C:Ji. 

[Hi 0{:i7r:-rJ: ^M2C0fifi^*^_h{CiltRL/'ctt 

S(7).^.B(c:*D{t5^^Sfei: (R + Rpo 1 2) {c^Li/^ 
fit (R + Rpo 1 1' ) ^to^c^^.A' * 
fc. S:M2T-«$tt53£{aftl8±(^t. lll9(C:^i-J:9 

20 -g-^i&tn; (R + Rpo 1 1) {C^Ll^ffi (R + R p o 1 
2' ) S'to^c^.B' T^S^^t-r^o i-Z.^t^'b. RH-Rp 
o 1 1' =R + R p o 1 2 i:/.?^^A' 7!i5S:M1 T*S$ 
tL^ifiMft^Jii^. R + Rpo 1 l=R+Rpo 1 2' 
t^j:^J^.B' 2J|5S:M2T^^tb^iftfflft||±iC:^tl-^*tL 

[0 0 7 3] S-r6{c. .^.A' lc:}ott5mSSSt>*miE?r 

mm (I 1' . VI' ) t.^.B<Dmm d 2,.v2) co 

30 55'ffilg;fet;5K^c^ia:;65Sv>{c^L< . 4/c.^.acoj^:^ (i 
1. VI) t.^.B' (I 2' . V2' ) <055^11S6t^:«^ 

[0 0 7 41 *-r> B^.^£^^L> C(7)^.BC0>&^ffi 

JnCOM (R + Rpo I 2) «!r^LvMiS^Rpo,SA' com 

[0 0 7 51 1 xm^ti^iEm^m<ommzM 
-r^^>T-c i:d^ibr(D^.A' *r<7)mffi^T^A V 1' 

AVI' =C1- (all 1' =^ + 5111' +C1) 
40 = (R + R p o 1 2) II' 

-(alll' +bl)=R + Rpol2 
t^j:^. .^.A' (ommi 1' it 
II' =- (bl+R + Rpol2)/al 
tf£^o R + Rpol2 (=R + Rpoll') 

= AV2/I 2 (=AV1' /I 1' ) X$)^<DX\ 
II' [bl+ (AV2/I2) ]/al 

= - [bl + (AVI' / I 1' ) ) /al 
ir^cC'So ^tz. j^A' omJEVl' li. ±l2^;5^?>ggp> 
50 ;0>/.cJ;9«c. 
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Vl'=alIl'- + blIl'+Cl 

T'&SOT. ^A' (r>mm (I 1' . VI' ) \%^^(r> 

[0 0 7 6 1 p]«|;iLT. A,^C$rS2ii: r^T^.^.ACD 
SStIS (R + Rpo 1 1) <t^LV^1E^j^o.^.B' C»S 
m\ 2' i:mEEV2' 

12' =- [b2+ (AVI/I 1) ] /a2 
= - [b2+ (AV2' / I2' ) ] /a2 
V2' =a2I2'= + b2I2' H-C2 

[0 0 7 7] ±iliCO J: 5 LT. .^.A' c^M^ { I 
1' . VI' ) t^^^^f^h. m \ 0\z.m't^o\^. 

A' (Dmm (I 1' . V 1' ) t.^.B (omm ( i 2 . v 

2) t^'f^^m.Bhl<Dmn^^!sb^:it{:iX^X^f^ 

j^ffigtt^^Sffifet^K^J^R p o 1 2 t:^^h^J:^^f$.m:m^ 

J:oTitC5ffl;JE|^Tc50|S (VI' -V2) Sr^.^J;ijo 
VN-c«Lttam»f£OM (II' -12) {^J;oTl^^i-5 

Rl = (VI' -V2) / (I 1' -12) 

[0 0 7 81 [^;^iCL-C. .^.B' (Dmm (12' . V 

2' ) ;as^*oyhe>. . 01 1 (CTj^-f-J: .^CB' 

(I 2' . V2' ) t.^.A(Dmm (I 1. VI) t 
^'^^UB L 2 cDffi^^*ie> ^ w ^ J: o T'&^StftCO 
MR 2 7)^:*e6btt^o CO-^^fei^tcJO^ilR 2 ti. Mffiin 
t55^fiiStn:^^5^Rp o 1 1 t^-h^j:^^f&mm^^oX 

±C^mJ±f^T(Dm (V1-V2' ) ^#.^J::*^V^r^5f£ 

in^mm.(Dm d l-i 2' ) (cj:oTI^>»i-^w^{c: 

R2= (V1-V2' ) / (11-12' ) 

[0 0 7 9] L7!>^L/c^7!i^e>. -hizliCO J: 5> LT*ii!) ^tl 
S'&^ffiJftcofitR 1SI>*R 2(i. MffiSti:55^^Sfet^^ 

I c V ^ T ^futL 5 m5fL<^^ (c J: o r l^ff L T ^6 ^> CO 
J:v\ 

(0 0 8 01 5fe-r> .^.BSrS2p^CLfc:^-^tcol^Ttft?^ 
-rs<i:. ^^}gM<^fflR 1 Sr 
R1=R1' +Rpol2 = Rl' +Rpoll' 

t-r^t. sjaRi' {c.$.A' (ommi 1' ^,*'B(7)® 

SSI 2 ircoiKcffi^-r^-aggTlf^SEtL^Ci^icioT^i: 
SmflE^TJ^. 5>11}SetfiK5>R poll' (3l«iR p o 
I 2) {c^-A' o-figgl 1' t^.Bco^ggi 2(^)||(c:tB 
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Rl' ( I 1' - I 2) = [V 1' +R p o 1 1' (1 
1' - I 2) ] -V 2 
(0 0 8 ll 

Rl' (Il'-I2) = (Vl'-V2)+Rpol 
1' (I 1' - I 2) 

t^j:^o CCT% Rpo I 1' =AV1' /I 1' -R 
1' T*fc5iOT% 
10 Rl' (I1'-I2) = (V1'-V2) + (AV 
1' /I 1' -R 1' ) ( I 1' - I 2) 
2R1' (I1'-I2) = (V1'-V2)+AV 
1' /I 1' (I 1' - I 2) 

Rl' = [ (VI' -V2) + (AVI' / II' ) 

( I 1' - I 2) ) /2 (I 1' - I 2) 
t^:^ibhtl^o ^c^i^. (AVI' / I 1' ) (AV2 
/I 2) ^Btm;t^^i:^5-e§:^^ 

(0 0 8 21 .^A*^2iJc Lfc^^tc L 
20 X 

R2=R2' H-Rpoll=R2' +Rpol2' 
ti-^t^ r(^S6iR2' \Zj^.A(OmMl ltM.B' <D 

msfci2' o||(^tiSi-^®St/^^'»fcn^r.<t{cj:oT!t 
C^ffiiEi^Tfi. ^^igfetfig^^R p o 1 1 2' (XJ^R 
poll) (C.^.A(D||i5K I 1 <b,^.B' <7)mgfci2' 
^(cle ^ -t- ^ mSft75^ ?^ix 6 r ^ {c: J: o Tit C S «EE^T 

R2' (Il-I2')=Vl-[V2'-Rpol 
30 2' (11-12')] 

[0 0 8 31 :i (O^^mMrt^ t . 

R2' (Il-I2') = (Vl-V2')+Rpol 
2' (11-12') 

t^j:^o rrr% Rpol2' =AV2' /I2' -R 

2' -efe6coT% 

R2' (I1-I2') = (V1-V2') + (AV 
2' /I 2' -R2' ) (11-12') 
2R2' (11-12' ) = (V1-V2')+AV 
2' / I 2' (11-12') 

R2' = C (V1-V2' ) + (AV2' /I2' ) 

( I 1 - I 2' ) ) /2 (I 1 - I 2' ) 
^^:^i5bhtl^o ^Jiio. (AV2' /I 2' ) it (AVI 
/I 1) i:©i^m;tSC^?55'C#6o 

[0 0 8 41 ±sEuyti3tc*ie)p>tiys:2o(DMR 1' 

STJ^R2' J^. 2-D(D,^.ARV^B^mm\CL^ ^^J:^^ 
mi&tjL^^ (Rpoll' =Rpol2) t (Rpol 
1 =R p o 1 2' ) U75^tl|/^^^0>i-C l?5^b 

O^EEI^TAl' (AVI) tm)iC2/>^ib(Dmj£f^T 
50 A 2' (AV2) SrfflV^T*J^3ttOT$>5(^)T% 
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R= (R 1' +R 2' ) /2 

10 0 8 5) T% ^}g6tc^®J^*'&^SI 9 Ib^m i 

[0 0 8 6] :i(DXo\^LXm^tltzy<y^V(D^'=Fm 
iiR AM fj:t'<Dm^'^m^j:tm^^t LT(^;^^y(c*& 

^9. «T-aEEi:*J:®®Sf£t coffin ^^-ri«:^-r^SJ:®® 

Wd^Mir:6m&-mm,^i±(om^^^v 1 (d =a i i 

X.(i*V 2 (I) =a2I' + b2I+C2 2 JS^^T' 
[0 0 8 71 jS5c(C, ^103fiMft^S;Ml{Cj:oTS$ 

mm^M2i,zx<:>xm^ti^mj^-m^^^^m±\^m 
^ft-s^i t^,^.A^. m2(Dsm^^^M2{cx^xm^ 

(omm{^'^i!bhn^co:d^X\^\ roj: ^ {c^isb ^ :i t {z 

[0 0 8 81 ^LT. m2<D.'^.B{zMft^'r^m2(DMcm 
m^Ll 2;5S»Sttfc<b t^2C0®jE^TA V 2>^±i:^-fr 
5. ^<:y7^y<^«fB«:fei:i:m2(D^>«}gfei;;5g5>Rp o 1 2 
;0-^/^^^2CO^iS}gfetR 2 ^f^-<7)}gfeiffi^^-r^^ 
lOg^.^.A' 1 COiaM*^^M 1 ±(C. IglCO,^^. 

^mt&tji^^R poll 7:>^e>^cC6^ 1 co^^lgfetR 1 <t 
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[0 0 8 9] 2O(0ffl^.«A' Sr/B' 7555B^T-#fc 
:^2(^).^.B<J:^l(^?B^.*'A' ^ ^r^^lE^ L 1 <D 
^ 1 OM^4R 1 S 2 I 2 ^ ^ 1 coffi^.^. 

A' 1' ttCioT^tL^'ix^C^. % 

2(D5>8iffigt^^>R p o 1 2iC<t-5mffil^T0^5)-R p 

0 1 2 (11' -12) ^^SjELfc±T% :^2C05>1^S 
fetfi)c5^Rpol 2|cJ:6®JE|^T5>Srl^v>fc^l<DffliE 
M^Rr ^*i66i:<!rt(c. Hute^ 1 <7).#.<t SufSH 2 

10 <7)2®^;SB' .b^^-S^SillL 2(D^2<Dfi|^R 2Sr. 'm 

1 osjcm®»£ I 1 ,t II 2 coa^.^. B ' Tcos$f mm«t i 

2' ^(cJ:oT-?:tt^*tt^i:^. ^l(7)5^1^}g^^5J-R 
p o 1 1 {cJz^SiE^Tt^^ll^J'R p o 1 1 (II- I 
2' ) Sr^IELfcJiT'. ^ 1 05>ffi}gfet^5>R p o 1 1 

\zx.^msmr\'^^m^fdm2(DmiEm^R2' 

[0 0 9 0] J:9JCLT5}^i6^cm(OMiEi^^R 
1' i:||2 0«IEM^R2' <t**P^^i^LT5p*a«^ 

[0 0 9 1] »C(C:. miiaROM2 3 ctC^&j^^tL/c^Jffl 
:/czi/^A{;l^¥v^CPU2 3 a zJ^fr^jgi 3 0:70— 

nil 2^#fiaLTIftPJi-5o 
[0 0 9 2] Ill3 0:7a— hq3(o:^T'.y:/S 2{c: 

®iE-mg?£^#14<7)2^c0i£fiift^^$:*i6'5OtciS 

30 V ^^hm^m^m^xmmm±\^m±im^hm'^m&. 
TizmmUi}^-'r:5ikmmmmrLX\^^^t^if 0 t^^^m 
-t^ji^m^m^no (;^^>y>^s2i)o 

[0 0 9 3] :^'ry':fS2X\zii6\^^^iSxo:>f^^. mffi 
7^l>^lX*^i^Tv^'5<i:# (>^7" ^/^S 2 2 Y) . ti^i" 

^nmMM\z.^'r^m&-mM^\^(Dv 1 (d = ai 

P + b 1 + C l?'^^2i5kS:T*^$tt5||lCOififfiitt«S 

CTX-fiV 2 (I) =a2I=^ + b2IH-C2 2 
40 T*^$n'5ll2<^3a{fl*^SM2 i:Sr*i^)^iftMtt«g^ 
ffaiMS^^tr-r^ (;^7^:y:?'S 2 3) , 
[0 0 9 4] 7^'ry:fS2Z(0'iS:U^m^m^^mzX. 
oT. 2oOifi{affi«|^Ml&t/M2 7)5Tj^So/!i^. 2!k 

5 (;^'r .y^^S 2 4) , 2 4iC:Jo«1'5Si^^Q; 

ST-li. ifi(aft^^M2|:iJ:oT^^n5®JS-®gfc1# 

iKfSL^t- hfj:^ ^^Sfei i: (^-colgfeifiiSr^ft-r -511 1 
50 S^,^CSr^lc0j&fiafti^^Ml(cJ:oT^$tL5®E- 
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[0 0 9 5] :^'r>yy'S 2 4{C:irSn^mn^mX'i'^. ^ 

n^. m2(D}5:B^m^{cx<^xm^ti^mj^-mm^ 

x<DWcmm^Lt{cxox^in^*rL±c^. 2(D^mi&tii 
f&^{zx^W£^T(om^^miELtz±x\ m2(D^m 

[0 0 9 61 ^^^i/ZT'S 2 4(C:Jo{t'5}^l^«i^T'(i. $ 

j&Wi&m^Miicx^xm^ti^mEE-mm^^ 

^m±i:^^^ti.^. tm2 c7)«^.^. t ^'^^mm(7)m 2 (o 

MiEM#4 <t n 2 (DmiEmm t ^mww-^i^xw-i^mn^ 
m'^i^tim.i&m^m>^(D^^xmmir^tzib. ram 2 

3h<Dv'—^::i^VTitZ^m^tlX^m^tl^ (^^^y^ 
S2 5) o ^^y'yy'S 2 5<DWi^^m:^mT\^tih. 7k 
\z;^'ry:fS 2 2(Dm'^:^^Y t^j:<^X. >^v'yy'S2 3 

yy's 2(0^^^mt:^'Tv':rs 2 l (7)53^«f ^LS ^ Sr«l 

[0 0 9 7] *fc. :*:|liE?Klio:^rS)ffl^^ 5/7^ y MlSgt 

S 2;i5fS^^4.f^||jE - ®SgSiJ^^®(c^^^^^^/^ 
oT:io»9. S 1 2(D7n— ^-V— htC:Joit6^7^';/:7^S 

or:Jo*9. :^y-^y^S2 4tmim,^(D^^^mz.n^. 

[0 0 9 8] :*:||JS?F^<fi(7)«3Elg*iaiJ^fKif^ (ft 

[0 0 9 9] S-r. />^:/y :y K:^P50^-^ v^^^> u 
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[0 10 0] S^. ^«BW(Cffiy^$:ttfcStf<^t<^355. 
0f*^P«15>. RAM2 3 b(7)x-^^y rt^t&S^. lEtg 

iSfflLT. mffi-m«f£«Fttc>2jj:oiaflitt«i^s:*is5)5 

10 ^-7!>5^^«f*tt6o 

[0 10 1] Z.(DtL^^ ®JE-mSS4#t4<7)2^(OifiMft 

[0 10 2] ^10i5<aft«l^^ll2 03fiffil* 

20 SfL£0#ffi"r^^lSF^{c;g*!>fc2ocO.^.SrffllNTV^5j?!)5. 

[0103] /^io. ±K&L/c^tSO^ffiT*(i. V- I iRp 
t^CO 2 OCOifiMffi^^M 1 ^T>*M 2 "C^$:fL^iafaft«l 

[0 10 4] im2(om\ H^id. 12V:$:, 4 2V 

jc.toT^^'^-r y ;5^b«:^^«^-rs^. Iili3tc::^i- 

[0 10 5] Ji«ELfcJ:p/^:tm8SS:i£:^^^-f 5:ft<?f^ 
HiffiiLfc^t. l(HlcD;Kcm(cj:oT. ^^m^ex.Tm 
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[0 10 6] — *-CO0iJxli^5 ')1&(D^-&m^t\\Z.m7L 

2 0 0 A7!;M2 5 0 Aro0f^1itJtit±lc::t,^|;iit:*c-r S 

[0 10 71 :i<D:ztiiL. m:^<Dmmm'pv- immt: 
{z.\tm\.x^mwgifSLiiit,tmm-^^(Dxmi:<. tpu^ 

V^/cfe. mmm'P\^Xhfii6mizl,X\^^i>ti>sbX^ 

[0 10 8] ±ii!U7t<t 9(c:. m^mmz.mm^)ix±\c 

fes ^^mg^tfiK^^tc: J; 5 «JE{i»5 1 A/ i'^tL/iV ^ C i: (c 
*eu-C. Jb3SLfc2orov- ii|#tt(0 5*>«o«SEii:*: 
V- I i|#t45rfflt^T. ^^s/xy coMigfitR$rSiJ^-r-5;^ 

[0 10 9] *Wc^^$ixfc;^^— ^S', ^— 
<t gtm«iJ!c I <k (OmiL'^f^ A T ^ t) (O^^tfi A V , A 

[0 110] /'.cfc. ia^mEtwmMMtcomtLi^^^ 
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^mzi.i,h<D{z^^XBWr^^ti>^X^^< 

tx±<^ii;*c-rs t<?5T-fc5 r i ^^^aa-rs r .t j; 9 . 

[0 111] mmmMi>m-kmf^\:imm^\ii±.(o 
Wr^mm^if^MLxmiifi. tetiLr*5<„ ^LT. rro 

mm'A<oi^^m}£tnmmm.tizm-i\^^x. z(om^m 

'^<OX\f^iiM(omMX'f^mi:n o^t i)iX'^ 5„ 
[0 112] =gr#:6<j(c:(i. — ^'^-i?'^ ^- 

X\ mmmzW\M-t?>^tlzi:^x^ ^<'y7'V<r>m'T-m 
[0 113] Ccoi p(cLT»e>tL7t^<s/7"yo4S^m 

40 ms.twcmmi^t<om^m\'^x^ifyi>o ^lt. cko* 
tizxr>x^iibtzm.%:y<y7- V <omm.^k Lxrni^ 

[01141 HufER OM 2 3 c izi^id^tltLMm 

:^n^^7^lCt^V'>CPU2 3 a p 13 3 o — 

Sr. mi 7(07 0-^^- hi:mmi.xm.m-r^o 

[0 1151 m3<07a—^^— h'P<Oyt^7'.y:fS 2 
50 ^^rol^J-roUx— ^'JcovT, ^^s/7'yA^e>M^ftSrM 
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^^^^9!mi:no (;=^5^5/>^S 3 1) o 
[0 116] y^'ry^S 3 1 lCio(t65>W<^^m. ffiffi 

n^ir^ {:^'r y^s 3 3 2) o wcmMmm'&mmi^ 

3) o 

10 117] ;:<7^.y >^S 3 3 tc^oi/ ^-C^j^m® SSl I <i:iSg'1^ 

gS^J-e^^i-^fci^). RAM2 3 bCDx — iJ'^y r(c:^ 
^^tirteig^tl^ >^S 3 5) o ^c^jb\ 

:/s 3 2cofij:^75>N(D<^#{e:{i. HI 3 c^;:^^" .y:7's 2 

S 27bms 3 2 75^#i9ig$tb^o 

[0 1 1 8] Ill3<?:>y^ci— ^-y— h{;i:fe«t'5:^7^ 

:y :7^S 2 ;0^ft*3lcp(omi± • SScffiy^^S 2 3 a - 1 5 
^C^-r^^Si:/^oT^D^9. :^7":y:7'S 3 2;6^fg*3l4^ 
(7)m»itit*D^^ai^S 2 3 a - 1 6 1 \Z.^Jt^-t ^^Mtf^ 

oT*5»9. ;^7^ y:7^S 3 3;6^M*«1^<D^^ba^ffl^^ 

2 3 a - 1 6f;i>pf/^:;i-^^]®<t/^oT:fc«9. :^7":y:/S 

3 4;65ig*:S4'cO|^»^^2 3 a - 1 T/c^oTV^-So 
[0 119] i^ffifetffliJ^Sif^ (f^^ffl) ^COV^TIft 

[0 12 0] y K:*:f^<50^— ^ v^zn^. u 

u-^ 5 t l.xmm't^ <i: 5 ^-f^l(I Lfc^ 

-g^. *tttc:#v^y<:y^y 1 3;i5iS:@Srm*&uyc4^cflgT' 

m^m-^^fi^o io^. '^^^<y'rV(D^^mEEttkm 

[0 12 1] ^yc. ig^6^{caiJ^^ixfcStfcotco;65. 
[0 12 2] Z.<Dfz^. m'^fJ:h(Otmm^th^^X. 
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[0 12 3] ^e>(-. m^mm{^m&m&^±mi^Ltitk 
mmm(D^tEit^ !ic^mt^ti^mmt<Dmmc:t6\,'^x^ 

[0 12 4] ^fz. -hi^O^jT'Ji. ik^tLX'e — ^iy 

v^>5t^^glc:^ol^T. iiM(DMn(Dmm^x<^x^(Dmi^ 
mim{z,^yi^^mm.(DXo^c. m^mmiHicmmu^ 
mK.^xo^j:nmmmtimtifztt. z<DWcmmm<Dm 

tzii^'f-mj±(Dmitm^wcmmrk(Dm\:m^cx-DX^.'rz 
txm&m.^mm\.x\f^^^ 

[0125] ±^^(Dmm(Dmmxa. AT^t^^sn 

[0 12 6] ^tz. ±m(omm<Dmmxi:^. n^^^mti 

m.wm'^<r>fzmz.mm'r^ r <?: t> -c# 6. 

30 [0 12 7] -r/^;b-^. ^w\\^mM.^t\.xh^^^mz.m 

t^<oy<y^v (Di:^^m& t ^mmm t ^mmmzmm 
mmm(omitm\cx v m i^x^k^^tzm^^^ yy'v co^s 

40 [0 12 8] /^ib\ ;*:Se^^ffl#^'(c:*3V^TffifflLTV^5 
[0 12 9] 

^^mm \^tz t # (o^mi^m^zMJt^'r^^itmi^rz^m 
50 ^-^^/T^y^^^^^fbiesrSLttiLw^u. Mwimmi^miz 
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to 1 3 01 ±a!Lfcl»*3S 2X1*1 0fS«c0B§^l^<t 

[0131] ±iii ufcti*^ 3 xtt 1 1 mm.<D^miz X 

10 13 2] JixEL7tM*«4X<il 2fE«tC0MBJ(-J; 
ttli. 2O(0iSM*i8a4rf<JfflL.T^<-;/7^y (Z3*E«ttSr* 

* ^ 7t o T . iffM*»^Sr*Jt> -5 7t Lfc^-< 

[0 13 31 ±a!L)tffi*«5 3l«l 3|E«£WB?^IC:J: 
Sr*<i:tfclc, yTy^^^•-^^/J:i«Jg^!!iSSr^f 5rt* 
[0 13 41 ±izELfcf§*«6 3^{* 1 4iB«!c«0^l^lCi 

[0 13 51 ±xEL7ttB3R«7Xttl 5iemro«?«JCj: 
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[0136] ±xeL/cro*3S83itt 1 6mm.<r>^mizj: 
tifS. U-^(r>X\f^iiW:<o^MX'm&iji^i^it>^tiib<Dm 

m^rto:LtA^x^. mwsi^j:mm^m< tthi^. yr 
/u^ M.fiM&f&m'kn o^tt£< m^xt ^mm-t: 
*ijfflUTv^-5WT% ^i\LS.(on-^^m.m'!^^hoxn7L 

m 1 1 i^w^(r>^mmy< y'rv (o'^immmmscom 
[0 2 1 ^mm(DMmmy<yT u <D^itmm^:^m^m 

[11131 El2«t»<7>^-f =i:^;6Sy^iyxy <^^^<h:*4^J^<Dyc 

20 [0 4] y^^yT'j<o%m^mk^^ir^mmji<Dmt^^ 

[HIS] li$fc3aMS;T*^L3tV- fiSJ;^^-^-^/ 

[[u?] mm^n'r^^m^x.^m:E.m\L(o—m^7r^ir 
fft^s:-^^ ^ n ^ iff M4#tt *r TT^i- ^ 7 

30 

[0 9] 2ocDjafa^#'t4ft^±--c0 2oO{3E:ft(D.^.0^ 

^Ift^ ^ fc i6 CO ^ ^ :7 ^ ^5 o 
[010] -::^<^aff(El#tt*l&fc^i^)fc.^.{c^-r -Sfflfe 
.*Cco^a6;^i: 2^.r«lco«^(D^iiE(Ott;&i: ^fft^-r^fc 

[011] ftfe*<^ia{a4#i4ftiSS«c^i^>7t.#;(c^-r-5«^ 
[012] 02 q^co-^-r r3 ^:^>^^s6tay^o7ta6i^^B^)^ 
[0 13] xmM%M(omMm'^^7v^'^^=7yx-^^, 

[014] 01 z\z.7T^'^mM^^(Ot^(OV- 

[015] *^e^^ift§^-r5irc*^)<^msgii#its:^-r:5^^ 
[016] im.m^m?i't^fz.}b(onMmmv 1 
[0 17] m2^(o-^>( ^^ytmmmm.<r>tL}h'^}^'^ 

50 i^/cST'n^^Atct^eoTfif 94&M^7i^-r>'cz— ^-V— h 
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